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(54) Tille: CKRAMIDK KINASK AND DNA KNCODING Tl IK SAMK 
<| (54) &EE<D£f*: t7S K*"*— 4f J3*tf 3— K-T&DNA 

JC^ (57) Abstract: A novel protein having a ccramidc kinase activity which would be usable as a target of preventives or remedies 
I/-) for nerve diseases, inflammation, IIIV, type 2 diabetes, obesity, sepsis, arteriosclerosis and cancer. More particularly, a proicin 
VO comprising the amino acid sequence represented by amino acid nos. I to 537 in SKQ ID NO:2 in Sequence Listing: a DNA encoding 
this protein: a recombinant DNA vector containing this DNA: a host transformed by this recombinant DNA vector: a process for 
y-m producing the above ccramidc kinase and use of this protein. Use of this process makes it possible to search for novel compounds 
having an activity of specifically activating or inhibiting ccramidc kinase and being useful as remedies for nerve diseases, anti- 
inflammatory agents, remedies for IIIV, anti-type 2 diabetic agents, antiobestic agents, antiseptic agents, antiartcriosclcrolic agents 
and caret nosiatic agents. 
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<57> mm-. 

mm. hiv, 2stt^, jew, f&jkm. mmmt 

y Kieyij^b^s * K^w^R^3-Kt5DNA. ^dna^ 
tf>*m±, ist7^ k*-*— v<nm^mte£xft$.ti/''?n<Dm'&$:mi&-rz> a 
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m m m 

m r # h - > * <d m m*?mm m mmmfm % a <d !tmm& e. tv z x o t c & 

l/^aU-^-tLta@^*fet^5 (Hannun, Y. A. and Obeid, L. M. 
(1995) TIBS 20, 73-77#R5) 0 

fflz.\Z, 5 KliTNF- a I L - 1 <3 ^ t'O^^tt^-f h * ^<D±*> 

ffittik-T?) w ir^^^tLTV^S (Spiegel, S. et al. (1996) Curr. Opini. 
Cell Biol. 8, 159-167*3 it^Mathias, S. et al. (1993) Science 259, 519- 

522#fis.) o -r&to-t,, t7$ h**&m#:feVkmm<Dmmm?-t vxmtbz-z^ 
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tV^Hx^^foS (Coline, M. G. et al. (1997) Proc. Assoc. Am. 
Physicians 109, 146-153*5 «fct*Wilt, S. et al. (1995) Ann. Neurol. 37, 
3Sl-394#flS) . £<blZ\Z. 2mWmffi J $>mm\Z&\,^TTNF- aifij V 

*k LTtl^b-CV^S i^aLktfCV^ (Begum, N. et al. (1996) Eur. J. 
Biochem. 238, 214-22033 X I^Hotamisligil, G. S. et al. (1996) Science 271, 
665-668#$) o ]) y t5'*7'f K (LPS) D fi - 

'S-^tL'CV^ (Beutler, B. and Kruys, V. (1995) J. Cardiovasc. Pharmacol. 
25, S1-S8 mm) . £btCf±, WjJ!IRBE^*^J«<05lt&t*SLDL«>**S*S 

<t l^5«#A s fe5 (Schissel, S. L. et al. (1996) J. Clin. 
Invest. 98, 1455-1464#fiS) „ 

(DTtf b— i/Xfr-Z? X K^ 5 iEiS-t"5 ^ £fc%lbtl-C\,^Z> (Michael, J. M. et 
al. (1997) Cancer Res. 57, 3600-3605 jo X t^Bose, R. et al. (1995) Cell 82, 
405-414*3 <fc Xfi Jaffrezou, J. P. et al. (1996) EMB0 J. 15, 2417-2424#HB) 0 

— $ K©MSft-e*5t7 5 k— i — y >-m&xv i ^<D±j&mmx* 

^fiJtUfcirv 5 K — 1 — !) y^i/t^7^f)(DWifeS^fiDfeffi^||lii 
(Bajjalieh, S. M. et al. (1989) J. Biol. Chem. 264, 14354-14360 
*5 il^Shinghal, R. et al. (1993) J. Neurochem. 61, 2279-2285#flS) „ b7t 

1^-5 (Dressier, K. A. et al. (1990) J. Biol. Chem. 265. 14917-14921# 



WO 1)1/96575 PCT/JP01/04889 

3 

m) o 1- ft «ttB8«^«f<o«-aiftSEi4«5*. hiv, ^ y ^^fettt 

jJSitJBH^ t L-Cf^ffl-t-S^S^r-irv 5; K— l — y y»CJ:tiWt?#5i%t 

•r. 

So i£f-> *©Sc*HHfK«fe^b#*ifeK:*5VNrfi, -fc^S K*-*— -tfJStf-SrWifM 

§: KfeJHfetdte, h/K H P L C ft if # < <Dj5$zifi$i& tl/TV"> ^ 

ig&g * fc fits ffitt lc H jB 2> s & 5 o T vvu ^ y ir n —jv =Jf i— if £• ffl V ^ fc ^fe 
(Van Veldhoven, P. P. et al. (1995) Biochem. Mol. Biol. Int. 36, 21-30 

ft*5> giE*PO-^l>^^7-f *S**Sl/*i-)r— ifOiB>?lJ{C^<5V^T N NCBI 
(National Center for Biotechnology Information, yfc®) © d bESTf-^"< 
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ft iC^^-f- 5 Expresseed Sequence Tag (EAT TESTJ V> ? ) ^U$ffl?F £ tiX 
[38 WOW**] 

#359! f±&-^ TIE^i) 75Si i i) <ZH>i"*tj&»— ofclB*W>* W<*JC 

i ) m?m<Dm?m^-2<DT % 1 a»e> 53 7 K^tusrs y »gBj«ia»e> 

i i) ^^luE^OE^f 2©75/^#^l?5^ 5 3 7i^^ix57$ 

i i i ) ^KSE&^JME. coli pCR3. 1 - CERK1 SANK 
7 0 3 0 0 (FERM BP-7 18 4) Z>ZT =7 * 5 KlC*?A £ tbTl^ 
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^mmcoDNAt ^ c } 3 (-iB^j*<7)ia^j#-§-i k#-s§-i 2 

4/6^ 1 7 3 4Ci^M^^ U;^ KIB^J^^-^DNA ; @E»<Dlfi?(J#-§- 1 
to^^ ud-f- K##i 2 4i»?)i 7 3 4fc^^tt5^^ u^-^- KIB?ad»e>3te5D 

A ; £fcte^®te&;*:J3§0E. coli pCR3. 1-CERK1 SANK 
7 0 3 0 0 (FERM B P - 7 1 8 4 ) &fe$f-f& T7°7 5 KfctfA $ tlX 

— K-rs^ * Fia^J^Wi-^DNA^i-^T^tft^-efoSo 

iitBDN A£^tfla#l7lDNA^ * — ^g§i-^ 0 ^Oct 

0 tZ^mftcO^t ? — t UT£?}S&t>cOte\ ff^Kte^ME. coli pC 
R3. 1-CERK1 SANK 7 0 3 0 0 (FERM BP-7184) \C 
^^^TV^tixDNA^^^-pCRS., 1-CERK1 ;^fc(±^?l-< 

^-x-fosaMDNA^^-T'fes^ ^igBj^rn^^Ps^^tbS to 

01 i pCR3. 1-CERK1 SANK 7 0 3 0 0 (FERM BP- 
7184) ; &tz\z^m^t?~xhz^m(Dm&^DNA^??~x]fmfc 

fc+jL^ft^mic x z h<Dx& k> , ±mm^Ls<? xmn&&£ft,tzm±mm 
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fcD, TIEW U) 7aS (i i i) coxm^-atf : 
(i) ^/i^ev^ y ^&^*fcv^»ifl|K:*«¥£-frfc (l) (3) cD^-fn 

(i i) (i) rofcHUfca/we^a y V%tt4v^«-eft^t5 ; 
(i i i) (i i) -Cftiftgtiltffimfrib. (0-7 
5; y ai^ujc— ?vu) — N, N, N' , N ' -HSS'(EGTA) ^fcte^^U- 

y^7$y« (EDTA) Sr£tr«arc-fc 7 5 K tfett**i"S * v 
-zyvi (KT r A TPj iv*5) #^T\ K 
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QH 




(5£tK RliCH, (C 2 -tr^ 5 KcD^-a-) , C 6 H n (C 6 ir7 $ K<D^) % 
C 7 H 15 (C a ±7% V(Om^) . C 1S H 31 (C 16 t7? K©t-&) > C 17 H 35 
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*»^y/^f^=>-Kt5DNAIl 011*. tf, *^^^K^^m-r?> 

•So 

AflcfttCfitf!!*.^ *lPJ©^W^f^n-Kt5DNAIt v^^7^ 
y^i/y*t- ; £<D c DNA(D±IB?lJ*7tfi^Ia?•J^cS^V^T7 0 D— y^^fife 
U m%WlV!)&$£<D cDNA7^ 7*7 y -7>b* h U ^v^^v— ©flV^^T* 

X, IS?iJ^OlE^iJ#-^l 03*7 K#-§-l 2 4- 1 7 3 4 \£7jk£tlZ>*# \s 

7^y=fv/y^t-if©E?iJtl^^7'7^^-^Mt ( <t 0 »illc<25Pi®c 

© c DNA7^7'7 !J - ^ 7-f i« (SXT rpCRj fcV>5. 

Saiki, R. K. et al. (1988) Science 239, 487-491#J&) £fr 9 #\ «ifLK)#J 
i^OmRNA$:iS!i:!J^-^ h7>*7 y 7°;? — if-Ttfy p< 9— tfit<R5JtS 
Trt-pcrj t^o) £?toT, *<Dmyov>fg.n$:Mtir^ mw&<D 
IS£ij#-§-i <djl? uJr?- K##i 2 4 - 1 7 3 4i^$|i5^7 Kia?iJt 
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N a 7 "/ -7 y — Ui*tt-3 ^ h U ^v 5 ^ > h t£$kW-e<D = b =— W 7 V *V -tf 

I<5PT/7^^-^Mt, n$?LI&4&**© cDNA7-fy7 y b 
fc P C R iJfctt:iftfLMl»S*©mRNA3H*S!fC LfcRT-P C R£fr-pT^:<£> 
m^XDam^m^V. >&^\Z.& <0 £ bt£ Rapid Amplification of cDNA Ends [£( 
T fRACF-j <rV^„ H^E^, (1994), 12(6), 35-38#flB„ gR^iH^'J(C^<5 

C©mRN\*OfiMS«££5»to>lBJSW: % thCTEi)feHEK2 9 3 (A 
TCC CRL- 1 5 7 3) LV^, #S<^P#?LSb^ft*cO«^ 7t fiiifi 

ft, foSVM4il!lo«H|!NHJ!att (t SHfeffl-fS - 5. 

St^*IBBa<OjSlJJ&KU:#$£i-5mRNAO#< r±, ^©3' ^iSstCzKU (A) SB 

(dT) 7n-7lCmRNA^f £ £> fC* hl/T* h T fcT i/^&mfcit b 

tlfffi b«s*Mfcf£<&ffe % mRNA^ffitSitlCi; fcjS s T?#5o * 

fc, ^-y =f (dT) t;Wn-^*7AlCmRNAS:R*$-&-C, r 
bT»»-rs*jfet>«fflb#S. SfefcS'attfcA^Eifc&j&fcifKlJ;?), mR 
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SSra-KtStO-CifeSii SrflMBi" 5 «> Mf*. m R N A £ * ^/^flci 

(Xenopus laevis) ©lPftMlCmRNA^ftALtilR$t5wi^t 
(Gardon, j. B. et al. (1972) Nature 233, 177-182), fo&^lt, W3?m& 

mih*tm^^^^m^mt\<^tcmmmmm%k$:mm^% z> (schieif, r. f. 

and Wensink, P. C. (1981) : "Practical Methods in Molecular Biology" , 
Springer-Verlag, NY. ) c 

#5„ tO^fttLtll Sl^^l'T-ffe (Efstratiadis, A. et al. 
(1976) Cell 7, 279-288), Land& (Land, H. et al. (1981) Nucleic Acids 
Res. 9, 2251-2266), 0. Joon Yoo& (Yoo, 0. J. et al. (1983) Proc. Natl. 
Acad. Sci. USA 79, 1049-1053) if % ^ffl U# & N ;£3£PJ3<D i 
0kayama-Berg?£ (Okayama, H. and Berg, P. (1982) Mol. Cell. Biol. 2, 161- 

170) tmmx-frZo 

ft t> tilt c DNAili-^7^^77-^^ # — KW A L g B&«i £ -B: 

«ttf,' 5a^77^izapi i Uh7^-7-yai) &m 

V*54frgJ\ Si*HXL 1 — B 1 u e M R F ' tt^JMl 0 9^^7*7 — ^ 
Srftsfc*, -?rttb<^77°7 — * 5-70^-4-^0-3-^ K 1) fr— /3 - 
D-tf?# h fc° 7 y ~> K (5-Brorao-4-chloro-3-indolyl- j3 -D- 
galactopyranoside (X-ga 1) ) ftMtldJ: S 3S fiO**R*»5> 4" 38SU 

£fc, *iO^ScDNA7^7'7y- (0>J^L{±\ ^ n — ^Tv?%.m 
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= — Kto c D N A£;fr-T5 ^ n — >^m^\ir^^mt LT 
(1) ^fife^-y U*^- K7°n— y — : @#JG9 

icsete7yftv^i©^y 3*7>u*f k^mi, pcr^\ g#j 

y|:<t5cDNA7^7*7!J -Wi»7^7*7 y — <D*t V — -V^tr^Mb 
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1/17*7^? k (ee^iMigT^ fe^^p^-^-- s^^tf^^^ 5 h\ fcb 

MZ=>- Kto c DN A^W-rS^^iliR-TS, iW-fIUl&#£ i: LT C O 

(4) ir u?T-<z7 • tmz— v'a V • h 7 >^ u— ^co^^ffl 

: ff^f lE^ft/i^lltixS c DNA^, =. h P iZVU n — ^ 7 -T /W* — 

i-^m^^fcH^SS^fbtAHBUfcmRN A^^-T ^X^^rfci, c DN A 
l^l/-;mRNA5r(ffi$t, InlUXi-So @Ul LfcmRNAlr, ^W^fl 

Kt^DNAtOiifi, teftHDjfm (Maniatis, T. et al. (1982) : 
"Molecular Cloning A Laboratory Mannual" Cold Spring Harbor Laboratory, 

ny) icm^m&xt 5o mmkyy?*^ KDNAfctg^-rsm^^ 
gnu m^yxz kdnaj;!) c DNAi^^^otBtrita^v^iSo 
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DNA^Ib^V^ 5 SufBRAC EtioT^g c DNA« 

So 

-^dr-^A— ^/W<— h ro-fk^^fidife (Maxara, A. M. and Gilbert, W. (1980) : 
"Methods in Enzymology" 65, 499-559) ^Ml 3 77-y^^5^f^-> 
^ ^ U-^"^- K|S^I§?fe (Messing, J. and Vieira, J. (1982) Gene 19, 269- 
276) ft}£\z. X Qft? r fc*s-C#S. 7v>*7-fyf-7 , wftb?)|:S* 

TT 1 ?^ K^^->XfAXa|l^f>3 7 3Af) ^tfflt5:itr-#S, 
**3, W^ff <!: Lttfeffl^feror^- K-T-5 c DNAt5S#A£ 

nfcT*?^-? KS:«»t5^RtelS*»ai*E. coli pCR3. 1-CER 
Kl SANK 7 0 3 0 011 2 0 0 0 ¥ 6 M 2 B f+tfC 0 *IIiIo < firfJ 

SKff FERM B P- 7 1 8 4 W^tlTV^. Lfc#oT, *JBWO^W-« 

£^frl£Ttf ^-DNAWi^iiff - 19 , {^(DWM^M, *fcttH« 

^ ?g =fe I c *$ ^ T it {5 £ * 31 $ * 5 r <t ^ "51 fig "C *> 5 o 

Wtt*BUa©?9it L~Cli> 0ijx.te\ 7C)M (Escherichia coli) ^fe^® 
(Bacillus subtilis) i'd^lf tj^S. i lft<DiH5^- £ - ft b <D^i±&ffiB£ft 

BNSOOClO «WO 0J96S7SAJ I > 
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/n^-^-i tttt, ^fli®(CjoV^T(±. hy/h77V (trp) 7°n^ — 
^ — % 7^ h — X (lac) 7*d^-^-, h |jyb77> • 7^ h — ^ (tac) "7° 
n^r— ^ — , y^7°c2^^V (lpp) 7"n^-^- /tfy-^T 0 ^ KfWSftHTTu 

(tufB) — ^O^u^-^-^*^^ ^^SCtf> 

B 2 2 8 (Ohmura, K. et al. (1984) J. Biochem. 95, 87-93) ftX&m^hfo 

tom&t L-Cfi, CJili. t^O«tfc5 CO (Gluzman, Y. (1981) 

Cell 23, 175-182, AT CC CRL- 1 6 5 0) -^f ff=-^' 
!PM&Bj& (CHO^B^, ATCC CCL-6 1) <D?M YvW&&7&&kiK& 
tfc (Urlaub, G. and Chasin, L. A. (1980) Proc. Natl. Acad. Sci. USA 77, 
4126-4220) *?as,fc < fflV^ftTV^^ i *7,£> (ClM £ 
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tt5p SV2 dh f r (Subramani, S. et al. (1981) Mol. Cell. Biol. 1, 
854-864) 9?tfsagjf -tU-PS;t£ *l#V\ 

Tte, COS#M&Jc*5V-ceS:i|l5itiSBriBT?*>?), $ 

EAE) -T^'^^h^^fe (Luthman, H. and Magnusson, G. (1983) Nucleic 
Acids Res, 11, 1295-1308), V frls $ A - D N A&tfc$&fe (Graham, F. 

L. and van der Eb, A. J. (1973) Virology 52, 456-457) , *5 &XftB.$5.'</l' * 
3&\Jfc (Neumann, E. et al. (1982) EMBO J. 1, 841-845) ta blZ £ <9 C O S #|B 
9 2»< L-CSfa<OJ^St«S**IBiia^»SCi:*s-C#S. 

WG4 1 8»tt-7-*-i bXmtli-Sn e o$^^W!5^^-, 
p RS Vn e o (Sambrook, J. et al. (1989) : "Molecular Cloning A 
Laboratory Manual" Cold Spring Harbor Laboratory, NY) -^p SV2 - neo 
(Southern, P. J. and Berg, P. (1982) J. Mol. Appl. Genet. 1, 327-341) 

h7>^7x^ ft, G41 8itt©=>o -— ^StR-f-Sr t tc <fc <0 \ 

frugiperda0£fl&fflj@&3|g4£<fh:ffllfl& (S f - 9 ttliS f - 2 1 ) ^ 
Trichoplusia niGDgp&fflJlS&SfcHigh Five*B8S (Wickham, T. J. et al, (1992) 
Biotechnol. Prog. I: 391-396) *i*^t±tti Lti<^V^il, /<^^.P 

c NP V) (DTjf K 1) >^>/<^@t7?7'n^— ^ — ^fljffi Lfcp_VLl 392 
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/1 3 9 3 7>SJ: < /Bv^frS < Kidd . I- M - and v - c - Eroer y < 1993 ) The use of 
baculoviruses as expression vectors. Applied Biochemistry and 
Biotechnology 42, 137-159) „ roftfe(Ct> % =. a #4 CO P 1 0 •^ig 

NPV (D3i>"<a — -f&m $ l"< 9 R G P 6 7 <7}$Hft ^-7vHE5»J% S 6*) * 

3§§i£-^£ r. 1 1i"5lBgt?foo (Zhe-mei Wang, et al. (1998) Biol. Chem. , 379, 
167-174) . 

-?:C0 4 3 "C : -t>ify n ^ij^W^^fig-SrSaccharomyces cerevisiae-^ 3 

^■^SSI-aPichia pastoris/Wlfc LV\ tfcft-ftfe t*<D^^#)(D^|^,-<^ * — 
t LTIi, 0ij^lti\ TVl'a — /^TK^^ite^^^d^— ^ — (Bennetzen, J. 
L. and Hall, B. D. (1982) J. Biol. Chem. 257, 3018-3025) ~*?m\±7 
T f—W&fe^fDZfu^: — ?— (Miyanohara, A. et al. (1983) Proc. Natl. 
Acad. Sci. USA 80, 1-5) if * b < *IJJBT'# 5„ * Sf 

bftTV^ (Andrew, L. Niles, et al. (1998) Biotechnol. Appl. Biochem. 28, 
125-131) 0 

M*rt?#, fflttf, ±iacos*ffljia-efon«, rpmi i 6 4 o**^^ 
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y (ElT tdmemj b^5) tet*<Di%MK % 

v-|&i^ifiLm^«t*OJfiL?»^^^^P Lfct>© SHEET?* So 

ftvkwmzmm ufc#«o^»»f^ ( ^r-^yy^ i u , 1175-1259 

qCx SSlJK#l»J, 1980¥6^23B«cSt#tt#[^^A3B^:BiocheiBistry. 
vol. 25, No. 25, p8274-8277 (1986) ; Eur. J. Biochem. , 163, p313~321 

(i9S7)^#ps) icxvftm. mmxzz 0 m^mti^xit. m^^n^m^tm 

707^^77^ (HPLC) ^©|-S^^n-7b^7 7>f- ^ 

"Cfcnbjft-CV^IB?!!-^?— 7 n - 8-1 4^7^-7 ^-f^B (Rhoads, A. R. 
and Friedberg, F, The FASEB Journal 11, 331-340#J#J J (Cfgia-T 5gfl?'J 
(M?m<DWM& J ilr 2 <D 4 2 2 - 4 3 5 (C^ £ tl5 T 5 y ffeBB^J) /JS#&-fSc7D 

7>f=f^-?a7F^77^-M (0iJ^{*\ */^^al)y-t7rn- 
EGTA*fcllEDTAi:*tr*«'e*J8W©^y/^ftSUS*5*fel-J: 

±mxf&&m&<&t>itz> ^ tizzy mB\z&w%z, mm&x*mw<D? n 
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9 hvw * T A X1±M^^Vu 4 9 2) &/B V n -cftSt 

7^/K#^l- 5 3 7te*$*LS75 y»fi?flfc^«£— 5c-*-5iS3FIJ*»e>*5 

tC, (polymorphism) £r^1" i: b ft Nishi, T. et al. 

(1985) J. Biochem. 97, 153-159&#J!8) % CW^i^tlCioT:, — jg^fcfi 

- l 5 3 7 1:^^57 $ y Kiajy*»e>^S*58W<^^^-«^KT 5 /IfcBB 

0y*.fct. ^v^-n^^y2 (IL-2) it^cov-^^^^tctl^-rs^^ v 

/5 s > I L- 2ffit££f£^-r<5C t^£n<bftTV^o (Wang, A. et al. (1984) 
Science 224, 1431-1433) ] „ h.<0 * 1"** K*"*— t?fiH44: 
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'•**W<Dtim\Z.&<3\f^X, 4 h • hyx^r^S (Hunkapiller, 

M. et al. (1984) Nature 310, 105-111) ^if(Dfft|CfV\ mWi<D{k^mz. 

J: vrnk-lTZZ. t hx$Z> 0 

mi-Z>m±<D^ ^^-mmm^^^^VX^m^^^X^ ^> 0 (Grantham, R. 
et al. (1981) Nucleic Acids Res. 9, 143-174) 0 £<b{-, ^ tl <b ^ ^ i/^-^- 

uj-j-Y-frhtehzfy^^-^mm^tc, niiL&mft^mmAfe (site 

specific mutagenes is/Mark, D. F. et al. (1984) Proc. Natl. Acad. Sci. 
USA 81, 5662-5666) ft 9 ^ <h 5 0 *7c, firScO — o t> U < 13 ~ o 

mmmi -mh^^&i i" 335-354) % ti^^v^mm (#* fU3t, "&r 
4ft^n»»i2 - mat 1 1 iiamx.DNAS$t? " 242-251) teti^o d t& 
x$z a 

-wii^N*4git5 5 3 7 b<vt * ymfrbtez>?i<'s<?'m&m^x£ z>o 

&7c, ifcSDN A^IH?lJ^iDlE?lJ#-5§- 1 <DX? U^"^ K## 1 2 4 fab 1 73 

WiiflWct5DNA47yyAy7^7-^ (Anal. Biochem. , 132: 6013 
(1983)) h^V^U — v^aVfe (Maniatis, T. et al. (1982) in 

"Molecular Cloning A Laboratory Mannual" Cold Spring Harbor Laboratory, 
NY.) V\ [a- 32 P] dCTP^T'lilt7'n-7*^^Wy!J 
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5% ^V^— h (Denhardt) &WLtd£XfO. 1% KTi/;Hith^A 
(»7 TSDSJ iV*5) &<&tf7l"^ ?V if-v-3 ^*«(CiSU 5 

^yy^f-'>3 V*ttJC*»itffitt 1 X 1 0 6 c pm/m 1 <h & 6 =t 0 iCj)U 

#l«&3fc<7} c DNA7^7'7 ■> Sa^C0I£?iJ#-^ 1 <D% ? K# 

tl24i»&1 7 3 4l^£tb<5^ WTf-^ hWi^bftSDNAiW^ U ^ 

^t5cDNAS:*f8t5wi:a5l?#5, (Maniatis, T. et al. (1982) in 
"Molecular Cloning A Laboratory Mannual" Cold Spring Harbor Laboratory, 
NY.) „ 

^K##l 2 4A^bl 7 3 4 X^ZtiZZ? Uytf - KE^I** b £-5 D N A£0!l 

tt© 32 P-ATP^^o^7^yn-->y ^— ggftSISI > a. h <D 

life (Olivers, A. and Spiegel, S. (1993) Nature 365, 557~560#KO £rSfci£: b 

^frwttt, sk* >s<?m&$ttmmk, mt^?*^vj±, edta, 

(^«^ 0 ^-y ^^n-c m±M) ) &-srtf~<*««tt (ph 

7.0). If [V^skmT/i-?'^ is {UT TBSAJ <fcV>?) (4mg/m 

BNSDOClO <WO 0196S75A1 J > 
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1 ) I: f£*7 L t:. C 6 ir 7 % Y\ tL< =3-jv?jv=l F^ffiV^T ? ir/Wb b7ci? 

7; (•• rv>Sfr^/ia«t D^in n p (->^th») ) ] , $b{dtt^WI!H 32 P-A 

1 N&fifert^o <t l£ J: <9S^^#Jh$-tt, ^ n ozJn/UA : ^ * / — /U : 
(1 0 0:2 00:1, v/v) ^jQxTttffi^fESrJS U WfeixfcTJl a n 
«f«f8^B-7h^77^- (tAT TTLCj T?JSM^ Mto 0 

h'#-+— -tffStttt±ETLC{r*sv-C, MfttfoSty? K-l-y^St 
(y.T fCe r - l -Pj <D7.i£y V $r^Si"5 ^ t lei; <9 #btb5 0 

rf*5£W<D? iss< ? n<D~£ y 5 F^-if^tt£^ttfc£ retell. St" 5d»5*»S:SI 

(r a j i-rs) m<k&m&mixi^tj:fr<otcm&v>v ^mtm 
7$ h'*-r- •e<Dm&<kftmA*ibZbniE-?$. m^. aisb,tn/j^<*5* 

bT«rsfi<o#a#5tt hiv, 2S»s*!, 

JESS, IfcjfaJ*, MfiSHb^O k*3ttoM^)7i^^T-#o 0 — *3BMO^w-?^ 

BNSDOCID <WO 0I96575A1 I > 



WO 01/96575 PCT/JP01/0488!) 

22 

(b) ttw^mm^Mir&^tKt v^vtcm, skm^m^^^^m^ 

MLT ft © B# J$ * £ L T % ft#££ttM& & HKi" 6 IS, 

(c) #fltltapiS (»T r^in-vj <bv^5) ©II, 

( d ) stflcs^sNuia t $ 3i n <t <Dmn&M&, 
(f) m—mm? a—is^oftm (^n-n^so , 

(h) ^co«t 5 UiU-CjKt y y n— j-^^OillStt, 
!$4#IM4<£>l£f^ $>5VM4«^li: tt©!|H4^t, 

^-y y o-^-/w^©^fe^±fEim{c?&o-cf¥xE-t-s^, maw<D 

(a) £UEO»fi[ 
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(b) ^M^*fflfla<7>P$!{ 

/HvvMtf, #«©»fe©#*«:iK«>5;L -iRtttctt, MMi3 

EL I SASiSj; «J»ii-e*>5. 

LIS Affl 9 6^7*^ h4StwH*i*B5tcK3»$-e- % $e>»cffiJWa s R*L--CV^j: 
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(c) i^n— -^CDfi^lH 

if ifT =-> "Sttt-v (BALB/c45l) $xn— ^£fcP3X63Ag8U. 1 (P3-U1) 

[Yelton, D. E. et al. Current Topics in Microbiology and Immunology, 81, 
1-7 (1978) 1 „ P3/NSI /1-Ag4-1(NS-1) [Kohler, G. et al. European J. 
Immu nology, 6, 511-519 (1976) ] „ Sp2 / 0~Agl4 (SP-2) [Shulman, M. et 
al. Nature. 276, 269-270 (1978)] , P3X63Ag8. 653 (653) [Kearney, J. F. 
et al. J. Immunology, 123, 1548-1550 (1979)] „ P3X63Ag8 (X63) [Horibata, 
K. and Harris, A. W. Nature, 256, 495-497 (1975)] £S:J8 5 £ t frft £ 

uv\ ^ftbcommmz, ais**^ w*-&8 -t^^t—^m crpmi 

- 1 6 4 0tglt»}(^^/W^ $ ^ 2-^^*^fx^y-;K yy^v^f *5 
. «fctf**>JI&JfcjfiLM (HT fFCSj £^5) &Hax.it#fflz.8 -7V ! #'7 = :s& 
ADX-fctgitll] % -f * =2 7 5fe^y^s' (Iscove' s Modified Dulbecco' s 

Medium ; J^T flMDMj ^1/^) » ~£ fcliDM EM-Ci|gft*&3g1" -5 IBIS 
St-^CO 3 7!?M 4 0 (tfUCTE^itife [0S;tti % 10% FCS^tfASF 1 0 4* 

m mcom tm tt») ] -craft*** u m^-s 01:2x1 0 7 ^_h^^^fc$r 

(d) 

tefi#<m^;h,©&te;&>fe#-C 1 t>.fc<, — «tctt:J», y v^Sn. ^t^jfiL. *fctt 
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VMmffob 5^a— zmshiHigM (WitfRPMl 1 640) % tfcl±!)y 
»a*ti**S (&T TPBSJ t^o) T' «fc < i5fci£ U J»«t5in-? 

ouejiaafcojtas 5 : i~i o : lgic^^i^cii^u m>t^mi-^ a ±m 

£B£*U ttRUfc*BJS#£«i:< laCUfcg, ft«sumimlO5 0% (w 

/ v ) tfy ifuy^y /u (^f l o o o~4 o o o) ^t^mskm^i^ 

L-2J £t>5) Sr^tfjEflriglfe (KT THATt^iiilJ t^o) ttiiLt® 

( e ) ^wi/y k— r&omiR 

±155: ^.u— vUSS^s, 8 -Tif ^r-^»tttfc-cfcs*§-a\ tJK 

• r^T — V • y jtfvvW f7 if (HGPRT) MI 
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x.m (b) (Dmmtmmnfrmx'mfcm&wiiE-tz^ ti^x v > 
m£.-tz>ztJ)mmvfc^j7v k— suo^- mc^l^ p--:/^ 

o-t«?r#5Ci^#5o [W|^©c<7}-^9^ _hlE<7?BA 

LB/c) , fcSV^Nu/Nu^^^OSI^-C^-f/y K -^&185ii & * 

MA bTrap GI I^ryb; 7 7^^741) ^^f'Jffl-T 5 ^ <b fc X*% 5 0 
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(h) *y*n*--Jvu#;fctf>fc£ 

(Ouchterlony) ft, ELI SAft, ^ R I AfttfS^ff b ttS„ -f^f^n 
^g-c-$>Oo — EL I S Afe£/cJ±R I A&^fflV^fc^-^fi, i#il±?f£^: 

9»fcHi-57J?£ [1 . 4 (OD jao ) =^A^P^yyimg/ 
ml] ia^fK^ ? X'§5o 

itfT * «j-r 5 Z. t # T* # S . 
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mfc^MA^m, fo5V^#y^/u;*tt(D^^A37&; ( 0 ^V*, 199 

4^4^-^,20-45^, ^E^tiTO, 12(15) (1994), ^Hfclg^SlJffi- ra-fe^-?£^cD 
M&fifj ,^±tt (1996) ) ©^f Jx©*fetlfflt5 i i: 5. 

TVy^A-;*, 7x7 §S^y-f A^, -v/u^;*. y-i'/U';*, 17 y T y^f 
iiRNA^/MC, TR4&5V^(iHTR4Srn- K^S D N A£iifi^52^ 
T-VfUiiy^/u;*, y y ^Ty^/u*£JB^fc2r?fc;eis, 4*K:#*UV\, 

(DNA^^fyi) % y^y-^s, y^y^y^sfc, y o^r ^v^y 

At5>fy^ (in vivo) jfc*5j;TJ*fc M^fcSlOifi^t) ttJU^-CD 
NA£!£illJ]£^»|AU ^(D^flaSr^^tCJ^-r^^^^^ (ex vivo) 

(BSf^xyx, 1994^4^ 20-45 H, £ fUlg^, 36 (1) , 23-48 (1994) MB. 
E^ttflJ. 12 (15) (1994)) 0 

fCfSC, ffM, RI> ST, JBJfclrt*?, 3SS*»#ftK(wJ;is>S:^.§n* 

&»cj££r«ffl©&#&ta*.-cfc «tv\ y^y-i^fcta 

Kift^ y #y-A (i?>-yV y^/u*- y y-^*?) m 

mm, mum. m^mmmmmm^ v #y-j*mmt-fz> n tas-c**. 
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tl 5M30me ri^^eSDNA, h b < WO*^ a ^-^r=c— h % 
/U*^,-^- y /MiMMil/iDN All^, 2' -o 

TJS Suffer*, lBWAt^-t^t#5 0 roi^^TVft^iilli 
, @e?lJ^C0ia^J#-§- 1 CO^i^ l^^-f- K##l 2 4- 1 7 3 4 fd^^tbS^^ i/^- 

t£$Ri$tmi£Jjfe<D W'lltt, 1/ 5: > h ^(^Pharmaceutical Sciences{ClE*t £ tut" 
V^ D Lt, @E?iJ^cD@H^J#-i- 1 <£>J* ^ K##l 2 4- 1 7 3 4 

m. fes'j, ^Ts mm. ma, &xfffimft 

0. 02M0. 2mg/kg/W2Hf B l £fc x ^TS^-C0^(-f±> 1 
0 Omg/mV0©J; oKMitV^^o' 

^^n^feotii^^o ftfc/Tfe^Wc&v^ ^g^-j^i-ssi-s^f^ 

{i^f-l^/^&^pS 9 % U^a7-^n--y^ (Molecular Cloning) j 

[Sambrook, J. .Fritsch, E. F. $o =fc U^Maniatis, T. Cold Spring Harbor 

Laboratory Press X K> 1989<^tC^fiJ] lcmffi<Djj : m^£K>?tofr, ^Ttte, rfTIg 
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1 ) <y*X 7 4 >=ti/^5-~t—H 1 irl^tBUl'tt^to c DNA^ a — ><D 

vtfrsco-? $ j ^=f->>-^f-f — if i <dt $ / ^ia?ij&cSov^ nc b i <d 

d b E S Tf- ^-< — ^IC^j-U-CtblastnOTyU^U XA£ffl^-Ct@fB]14$lsi5£fTV\ 
-^^^^.7^ >=T'>^^^— if 1 CD{~tBI^M40fc3 E ST^ n— V (GenBank 
accesion number AA355581) £r JLtti Lito 

2) P CRI: £5 c DN A8frJt<Di#it>I 

EST^a — VAA355581(^S<5< WT^2oC0^-y ^ ^^^7^^- : 
5'- tcaccactgacatcatcgttactgaacatgcta -3' (cerkl : IE3' ) Jift<Z>ilB:?i]#-^- 3 ) ;3o 

5'- caacgatatgcagcgccgaggtttctgcgtcgctg -3' (cerkal : Sfi^JlScOlfi^JS"^ 4 ) 

ft^T\ rt5lcDNA7^y7y-M^LT, LA PCR^yh^ 

cDNA7'f7'7!)- (Marathon-Ready human leukemia (^nyf y^lil) ) t , 
*y zljl? \sjr^Vz?7-( (cerkl#3 <kT>*cerkal) 0 . 4 n M, ^fjI/CdA 

TP> dGTP. dCTP, dTTP#4 0 0 uM, 2. 5 mM ^fb^r ^ ~> ^7 
A^tflXLA PCRiHSr^, 0. 0 5ffiOLA Taq DNA^y^7 
-if (W±^7 MC^#) ^P>^55 0y 1 WSMMLfc. ::<D£j£^£9 

4X:x*2ftmmwh\^tc'ik. 9 4ttH\ eotx-i^ 7 2°cT*2^<D?a^-^'f 
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— - r/Hf>(*7 — MP ($S1 (#c) ttjK) *M) . w©S^l%7^fD 

-^y/U«ft*«I-C#«fbfci|**, 3 0 0 b p lCiffV»**£©DNAWr 

KODNAi^S:, ftbtbffi^y h (Q I A^-f y9 tf/Ux.?* h 7 ? is a Is* 

V^ft (Clark, J. M. et al. (1988) Nucleic Acid Res. 16:9677-9686) tcfc<9 p 
C R 2 . 1-^*- «tfflTA^-^myF (-{yf hP^>|i|!) 
(CM) irfgU «fTOP10F' * (^MIlTA^n-zy^.;l. 

KlSgAL/to »6^fcJKJM5tft4*J: 9 5 KDNA pCR2. 1 - 

CERKM?:itt)U f¥ A£tbTV^ c DNAOi?? U*^- KBB^iJ^^^^ 

* KBBJiJfiv ±151) £DE S u— VAA355581W^^ U^-f KSBJ'JCO— 

(Sfi?yStOie?iJ#-5§- 1 co^^ K#-§-6 11 — 910) «: = — K-rst>cox*fc 

3) 7*7— iSB >m~7 J/U?—<Dm%k 

ffjSgOcDNA7'f^?!J- (Lambda ZAP Ilv^^yV — Uh7^^-V?i 

*i* Lambda ZAP II v-f ^7 y — O^jfiSSr^T^ia^-r-S^felw J: 9 L7b„ 
lIXL-1 Blue MRF ' 1 OmM 5fe»-^ ^ > £ i»*3 J: V 0 . 

2% v/Uh-^^tfLBJgi (10g©jHbtMl!>A, 10g<£>/<^hhy 
/hV*3.ty5 gOifi^^^Tkl !J y h/HM, pH7. OfcWfiELfc* 
«1) <K 3 7'C-C-ig$|L7t 0 M^CtgJil^t-, it^L-C*J»i8#«:lE|iKU 6 0 0 n 
mCD!S3tit (OD 6 0 0 ) ftO. 5 t #-5«fc 0 \Z 1 0 mM BfeK^ >"> 

ioiWLfc, 77-^TEl«$T-io 4 -io 7 f&l;^oJ;?^U # 

i m i * 2 o o m i <D*mmmm-& t m& u 3 7 °ct* 1 5 #ra«t& u^m, 

4 8t:jc:iS?flLfc|>C*55Jtttl [LBtgiOJ (1 0 g^Sftt h y $J*. 1 0 g <D^? 
h h y 3^ hVtJ«tl>*5 g^Sie^^^SrTk 1 y h^lC^flf, P H7. OlcMb 
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io, ^jfliiSr»wufc»*, ^btLfc^^^-^y— 7-r 7*9 y — (Dtimi&A. 6x 

10 6 77-^JFMW4 (fiiT fpfuj irVN?) T'feofc 0 

^^vU-y^^li-tt-ftC^tfeS©^ 1 x l o. 6 p f u+BSot* 

©&IIIi|JlL % Lambda ZAP II7-Y ^ 7 y — &#fc 0 

Lambda ZAP II 7 << rfy V — <£> 0 5X10 5 — 9 *§ ii OD N A £ =■ hot 
;l^n-^7^^^- h7^^~WfS) lC@^L7c„ i"^^^, c DNA7-f 

7y V -?:tt5 77- '^©«Stebfc^:»fr«:a:€ll 5 c m^T 0 u— h fefc 9 5 x 

T'v-ncs-frt, 1 8G<7>&M£tT-3#F/7;*££tt;5;iiicj;9 > '&-?&Wi&m 

-7 4)V$— SrfiJdS U TAs-toVWfo (0. 5N *SMb-*-b !> PAfcitfl . 5M 
mbT" h y -7A) «fKl2^|B, &V^*?P*§?& (1 • 5M ftfcT-l-y PAfc^tf 
0. 5M M)X-S§ ( P H8. 0) ) 5#Bik $ b KlgfcM (2 X S S C 

SrfTtpO. 2M (pH7. 5) ) 3 0»fflSLfcft, IIST'2 

B*wmifc**fc. ifefro7^;^-ij:$e,^8 ottx2ii#p«aLt7°7-^ 
4) 7*p-yof^®ii3 < tt^^'r7*y yj-e— > 

J-12 2) -C#e>tb7c:7°7^ 5 Kp CR 2. 1 - C E R KMSrfrJPSHlIf E c o R I 
•cm{kL.T#e>tbfci¥ADNAW>T- (3 0 0 b p) ^DNA^^l) "Sp^ry Y (7 

^^7*7^-7-7^yy^^f a, =¥7"=2 b r l$£M) ^fflLr 32 Pt?^L 

7c (Feinberg, A. P. and Vogelstein, B. (1983) Anal. Biochem. 132, 6) „ 
^/UjSigfflfitfliiSr^yiUTc-^-r 9 uTst'^Xy J* (7*n-7* • ^7yhG-50v 
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0 %7fr/l>2±T 5 h\ 5XSSC> 5Xf>^-h (Denhardt) ^1, 0. 1% S 
D SiS^Vl 0 0 n g/m 1 Wfttt^tl : FDNA^trj|$ I f , t% 3 7 °C, 2 B# 

pjk > *^--> 3 >£n#ofc c/u^-r^y *v -tf-v-a >-) 32 piil 

fcT/n-y*- 1 x 1 O 6 c pra/7^^-^i:5J: ? » U 3 7°CT'l 

^lXSSC, 0. 1% SDS^ttfif^f3 7tf2 0^f B 1, £61-0. 1 
XSSC, 0. 1% S D S ^-&tP^IS^T-6 0°C-C 5 1 ^WbT*^, tf— h 
v v^sJ- ^' 5 7 ^ — $rfr & o 7t„ 

(Coi^-C Lambda ZAP II Library (7- h^^v 5 -^!) £ ftTc^/W-*— r? 7 . 

-v? (ExAssist) t^iC^cfli^S O L RfcfcUlMlfe £ -£5 ^ t <k 9 , SiftcDcD 
NA£"gtf p Bluescr ipt77-^? F-< * * — ^<7)£) 19 fctl LSrfTo 7c„ 
£i.±<D$!f£(C «fc <9 N pBlu68crip't7r-^5 K^^^-I^IW© c D N 

KDN Afcov*-Cffii]|JBB*3{SE c o R I {Ci Sil^ffoT, *'y7^P^7^ K^* 
t, g #><7} c DNAc7)S$^Ii-<7Co tom^zs IfAcDNA© 
^ZttZtlfftim 1 . 5kbp,*U3. 5 k b p*5j:U«^4. 4kbpt*fe53i 
i©7*7^i K (pBK-2 9, p BK- 5*5it>*p BK- 3 3) 7)5#6tt/c 0 

5 ) ^ ^ U^-^ h'mW<D&:7£ 

±15 4) T-^bn/c^7^ ^ KpBK-29, p B K- 5 Jb'iVp BK- 3 3 C 
fipA$;ftTV^ c DNAOi? ^ utf-?- KI5?iJ £ v^';^ v-J* ^ KUC^S 
t-«k O&^LrCo 7fc*3, -^5<Dia^Jli^g®)DN AMB?iJfi?W^g (^3 7 3 A> 
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OHO *—*l/zcA"r— • %?->rsO • Tf=7^ K^-f AXtfcK) 
T$?#fLfc 0 -to*!*, pBK-3 3(CffA$tlXV^cDNAI4, pBK-29 

A c DNA<£>^:ia?i]&T-^-tp4 4 6 3 b p^fefti^^ l/^-^ 
KBfi^iJ (ia£iJSEOia?i]#-i§-l ) §r^UT^fc 0 r<D^^ u^-^ KffiJiJisJ: 

ifl&j** hwijtci^^ns^— ^y-^y^u-A (wt torfj 

d>5)5 3 7) (dOl^T> G e n B a n k Jo i^EMB LWDNAf-^"<-^^b 
WCSW I SS-PLOT/n^ ^ ^ LTtBf^&^^Srff o fc^ 

*, E51*0E?!l#*2O7 5 5 3 7 lc^£n£7 5 / g£Ifi fe: 

ASJpj^Lfc 0 ia^iJ35oia^ij#-§-2 or $ y ^#-§-1 5 3 7 K^nsr 
5 ^ Steady 1 1 h^7^y^>y^t-f 1 s*iii2 iwilicbfcsr* /&£ 
?'J*g Petite 2 9%U^^t)©©, ^=r'>v^^— if(c:a^ii^r^^^(- 

f£#£;ft7c K^-fVgR^ (T. Kohama et al. (1998) J. Biol. Chera. 273, 23722- 
23728#M) iCOV>Tfi^[^H4^^^o7t 0 ^ *f-7^^ofet;5, 
PHK^y (A. D. Ma & C. S. Abraras (1999) Thromb. Haemost, 82, 399-406# 
fill) i^7^!Jtn-/l/^t-gh7-(V (F. Sakana &. H. Kanoh (1997) Int. 
J. Biochem. Cell Biol. 29. 1139-1143#fiS) Sr^i - 5 i <t tf^m. £ *lfc„ ClWi 
5 tC L-C#btb7 v ctf^^ Srn- K-T-5 cDNA^hCERKl i^iiS b/c D 

i) sssi^ f-coitm 

*oia?ij#-§-2coT=: y m-*i a>e> 537 ic*t7 s; y mmmt:=*— c d 

±15-^ f£K<z>fc«>fc, HS£0)Ji(D4) "C»e>nfcp BK-3 3S:MBR»* 
S a c I I TiBfbU fAcDNA^ID2. 3 k b p ©KK" Lfc 0 — 
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Xte'Wlffl^^-pCR3. l U ^Ifhny^ttM) Sr«l»»*Ect>R 

1 -CmfcLT As* V 7 *X-7Tf ZsWtilClslt. ±15 2. ,3 k b pffit*3 
i(/pCR3. I^^^-ICO^T, DNA/7>f^^'^ (**) 
ttfii) £/B^T¥»*$8fb*Q!a£fT T4DNA!) # — i? (SSit (80 tt 
M) Srffl^fcS^lJiJ: «3 W*«rSM£U «TOP10F' tt(c^ALfc 0 #b 
tlfcffJII«J:*)/7^^ KDNA P CR3. 1 - C E R K 1 Srttttt U flpA 

fc*3, r<D^Sffl^7^^ h'pCR3. 1 -CERK1 5 J12SCte&;*:B& 

®#cE. coli P CR3. 1-CERK1 SANK 70300 fi, 2000^ 
6fl2B#-CB *ffl»mo < tfrp-jfc ITS l # 1 *©ffi*ttfl?J*£-W3fEBr ■ fttt 
^^l^feir^^-JCll^^K^ix. SI£#-§-F ERM B P- 7 1 8 4 i&sfl- S*Lfc„ 

2) ®jMfl&-eof§!l. 

lE-e^btlfc^S^^^-p CR3. l-CERKl^ fc FE^WttHEK 
293 (ATCC CRL- 1 5 7 3) (C h7^7i^^ 3 yU 0 i" 

S^tffl/Ki) y^y = -h6 ^x/u/u- h (^58^ (80 tt«H) tc i 

*>fc t> 6X10 5 f@0OH E K 2 9 3»S^AftT, 3 7°CT*2 4 l^n^tt Vtc'& fc % 

lMgCOpCR3. l-CERKl$rF7>77i^v'3yp:i 

>--7°7^, 7^77^7 0^-1113) £^tt<Z)^a h =i— Lfc^oT/lV^ 

3 7*ct-i HWftiibfctt, ***»*Lt*>5>. mmmA (10% r/yirp- 

>K 1 mM ^t7U^-;K 1 mM EDTA> ImM /^tv'y h U 

2 0 0mM — ^^ir«, P H7. 0) (CTM£[e]i|X Lfc. (S IR L $BJ& «r . 
T^o — y'%)y (t/U-fV777*^-2 0 0, 7* 7 ^ y W±M) l-Tig 
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P CR3. l»3l'<^^ — »±» t4fe!G4 1 8i»#^-* — t LTM 
t5neoi3fc?^tf5»T, pCR3. l-CERKUh7^7i^v'3 
> L/:t©HE K 2 9 3$BJ3S2rG 4 1 8 #&TT*ig#i-§ CI i: J: <9 . G4 18i 

ir 7 5 K * -7- - if ett'OSB ^ « . ±151*1 «J 2 b fc:£3§ SH © * * ® 

Sr-SftpiNEJ!a8S[»ffi^ffll>, [ 32 P]- y — AT P & «fctf#«-fe 7 5 K^Sfft L-C 

B [ImM yft7U^h-;K ImM EDTA, 1 mM /^tv'yit f D 
r>A N 7*077- \£J >z \??-— (n>-7°y,— h™, >tf—?-y^J M± 

M) . ImM &fc;*7/Uv"7i>,, 2 0 0mM ^^<^.^^f^, pH7. 0] Id, B 
SAM {4mg/ml) tfc 1 mM C 6 i?7 5:K 10(t lfcitf 

lOOmM ^{b-^^^v">A<b 2mMOM«* [ 32 P] — y — A T P (NEN 

tfcffit) t^ig^iS 10/j iSriiDL, 3 7°CX'2 OftfflfikmirZZ. t\z J; "9ir7 
? K#7— ir'KJS^tTofco lNli 2 0 /x UJlDxSrirCiiJSfSS: 

ffih £ it, ^ □ p A : J — /U : (1 0 0:2 0 0: 1, v / v ) 8 

0 0m Is 2. 5M ^{b^y^A 2 5 0 u 1 *3 J: * o n*M 2 5 0# 1 
£ta*TttfcH»f£«:16U fc&tBiK&2 0 0 0 x g T'ia^^i ftfetifcTS 
£T L CT-flflfk ^-tfTUfco ft*3 % T L CK^5MfM$J£<t 
LTIi, 7'^ y — /U-zc? / — /U-tK-H®? (8 0 : 2 0 : 1 0 : 2 0) jWiiT* 
fcofc. K=^7— -^Stil*_bIBTLClC*5V>-C, ^Itfe5t7? K— 1 
-!) >m (WT rcer-l-PJ <t^5) Id^Si-S^sKy h (2£<7)-<7^— p 
C R 3 . 1 ^Kte&Lfc*H/1S!i*<af*^ 

Lt\ pCR3. 1 - C E R K-l T'JgllS^ tfclPDiaS*©^^! ^fcSrSWtt 
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-if- (BAS 2 0 0 CU t±7^f/WA) T*£ft6C t\C£<0 #7c„ 



<7)-fc7 5 K -tf fSttfi, il^c 6 t5 5 K«0*&-&fi 1 2 8 0 p m o 1 /m i n 

ItttpCR3. 1^^^-»»^HEK 2 9 3 Mid ^y^7i^-> 3 yL 
mo 1 / m i n / m g T fo o fc 0 

^^«S*cD-fe9^ K4f»t7; K^SIttS^tlit 

BU 0. 2%t^^/;^^K^<tjIiiBeDitatftttIl, 10 
0 mM ir^ 5. K»fBES:o< ofc B - ^OlIMl 0OH 

B 90mU lOOmM S{b-7^'>'7AfcJ:U ! 2mM Jft^UlflS [ 3 2 P ] - 

7— ATPoorS-S-?^ i Om l ^»t, 3 7°ct-2 o^p B W?a-r^-<ttc:<t 19-tr 

7? ifS^^^TofCo Ce r - 1 - P <^ttm^»±JbgB <b P^^ffo fc 0 

il^!7 v-fl&ifLKS^-ir^ 5: K<^m-a-f±2 0 0 p m o 1 /ra i n/mgtfcot 0 

ff-otz. «^<D* W-^®tf)Milp Hfi 7 - 7 . 5-Cfo<9. 

J: *K 3000x g -ejfeTOttliaSrUfe^fcSfc, lOOOOOXg T-Wiriiai 
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±7X h'^-T— iffStete, 4-*T*{cWgv"j-7°^/hBa (S. M. Bajjalieh, et al. 
(1989) J. Biol. Chem. 264, 14354-14360#i$) % H L - 6 0 *PJfl& (K. A. 
Dressier, et al. (1990) J. Biol. Chem. 265, 14917~14921#P.I) , (V. T. 

Hinkovska-Galcheva, et al. (1998) J. Biol. Chem. 273, 33203-33209#fiB) 

St y/^f 11-^7^^ !) t n (E1T TDGj i: ^ 5 ) 

— if K^^V (F. Sakana & H. Kanoh (1997) Int. J. Biochem. Cell Biol. 29, 
1139-1143#H£) Ht5t©«, DG*-^— -£tettjJB»LfcV^/^£AfcJ;o-C 

fSttfb^ns^i, DG*t-*oiSttfl5H : f-e*5*^77f^t!)^ (h. 

Kanoh et al. (1883) J. Biol. Chem. 258, 1767-1774#flg) Kl <£ 9 £ *V 5 C £ 
fc fc\ D G if t r±W fcjWCH&SttKfc* - LT Wc„; 

1 -CERK1 £HEK2 9 3M{;i3g?I£itfctf-£,fc, pCR3. 1*<9 9 — <D 
^HEK2 9 3*HflatC^^£-t»:7c:^-& (HEK2 9 3 ^Jl&Ort&tt£>B#f!f 







(pmol/min/mg) 




£1 


pCR3. 1-CERK1 


pCR3. 1 


(pCR3. 1-CERK1/ 








pCR3. 1) 


C 6iT7 $ K 


1280 


7 


183 




200 


10 


20 


DG 


150 


130 


1 


D-i!J^D-7,7-f>3yy 50 


50 


1 
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st 3fc <o m m 

1. TlEOi) Sfcfii i) : 

i ) ffi?iJ^<Dia?lJ#^- 2 ©7 =• y 1?#-S§- 1 a> b 5 3 7 l£7f:£tl5T § /®?IB?iJ^b 

i i) #^^Sc^<7)Ic?iJ#-§-2<DT^ 7 8fc$-§-l 2»b 5 3 7 Id^&tlSTS: / 

2. sb?u^wib?ij##2ot 5: y$e#-s§-i 5 3 7i^$w7; y@£is 

3. if^HiE. coli pCR3. 1-CERK1 SANK 

7 0 3 0 0 (FERM BP-7 18 4) ^f^t57 , 7^ 5 F(^A$HTl> 

Kt5DNA„ 

5 . ^•^^{Cg£?lJ^^>IB^J#-^- lCDX? 24*»bl 7 3 4 (C 

^£*l-5J* ^ U^*^- Kia3?lJ*-^tpDNA„ 

6. Ma?iJStCQlB?'J#-i- 1 <D5? ^ \sisr*5- K#-5§- 1 2 4 fab 1 7 3 4 ('^ £ tLS 

7. ^fig^liE. coli pCR3. 1-CERK1 SANK 

7 0 3 0 0 (FERM B P - 7 1 8 4 ) ^GM^-f * 5 KlCjfA^-CV^ 

SDN A 0 

9. iHfigi^lllE. coli P CR3. 1-CERK1 SANK 7 
0300 (FERM BP-7184) IC-ffc^ftTV^ Ict#»ct5, 1** 
<D$5Hm 8 JSia^^mm^.D N A-<^ * — „ 
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10. sa^^-efcsjii^iiti, m&<Di&mm9mmffi<Dm& 

12. ^SfeMliE. coli pCR3. 1-CERK1 SANK 
7 0 3 0 0 (FERM BP-7184) T'fc 5 £ t ^tfeWi t -T-5 . 

an 1 1 mmffi(Dm3Emm 0 

1 3. HtsfcOt&ffl^ 1 0«ffitOft*tDNA^^ 0»WElfe&*Lfcte 
l 4. IS^(D$5iami 3 33Wa«01&^#BJ&*, -try 5 if ?£i£&*Pt-5 

15. TIB© (i) (i i i) ©Ig^tf, IS*©t5Hmi^7iM^ 

( i i ) ( i ) ©IftJiiSr^/WE-v 5 ^ y ^&^*ftV^irc8fc?M-3 ; 

(i i i) (i i) T?a5»-Snfc«riliA»bs EGTAtfciiEDTAm^ 

(i i) -hlB (i) t?|Saa*^fc#i!ft'g'«5»c*5»t5, y ^^bSnfcSKojft* 
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l 7. Wf*ottH*l5IMJB3J3C«>v>-rti/*>— otdlE^ca* v/^SC/i s #S 

1 s. sett****©-* 7 5 KS:*ta*fctt^*-rs*fe-e&oTs tt^co^ 

19. K&m*fc«:5t*JS*s/ h<£>SS! it ff^coi&HJg 1 *I 

2 2. IS?iJ^olB?iJ#-§- 1 (^£;ft,5 7;7 u^-^ KSB^J^^iti^bfc 1 5 75 
2 3. It # <D$S[S H 2 2qiK:E*o«BftSr 3 (r«Jfife^t UT-^trC t £!f#m t 
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SEQUENCE LISTING 

<110> Sankyo Company, Limited 

<120> Ceramide Kinase and DNA Thereof 

<130> FP-200117 

<140> 
<141> 

<150> JP 2000-178039 
<151> 2000-06-14 

<160> 4 

<170> Patentln Ver. 2. 0 

<210> 1 
<211> 4463 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (124).. (1734) 
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<400> 1 

gcgccgcctc ccgcagcccg ccgcccgccg cccgccgccc gggccactgc aggggccgct 60 

aacggtccgg cgcccctcgg cgtccgcgcg cccccagcct ggcggacgag cccggcggcg 120 

gag atg ggg gcg acg ggg gcg gcg gag ccg ctg caa tec gtg ctg tgg 168 
Met Gly Ala Thr Gly Ala Ala Glu Pro Leu Gin Ser Val Leu Trp 
1 5 10 15 

gtg aag cag cag cgc tgc gec gtg age ctg gag ccc gcg egg get ctg 216 
Val Lys Gin Gin Arg Cys Ala Val Ser Leu Glu Pro Ala Arg Ala Leu 
20 25 30 



ctg cgc tgg tgg egg age ccg ggg ccc gga gec ggc gec ccc ggc gcg 264 
Leu Arg Trp Trp Arg Ser Pro Gly Pro Gly Ala Gly Ala Pro Gly Ala 
35 40 45 

gat gec tgc tct gtg cct gta tct gag ate ate gec gtt gag gaa aca 312 
Asp Ala Cys Ser Val Pro Val Ser Glu He He Ala Val Glu Glu Thr 
50 55 60 



gac gtt cac ggg aaa cat caa ggc agt gga aaa tgg cag aaa atg gaa 360 
Asp Val His Gly Lys His Gin Gly Ser Gly Lys Trp Gin Lys Met Glu 
65 70 75 



aag cct tac get ttt aca gtt cac tgt gta aag aga gca cga egg cac 408 
Lys Pro Tyr Ala Phe Thr Val His Cys Val Lys Arg Ala Arg Arg His 
80 85 90 95 
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cgc tKK aag tgg gcg cag gtg act ttc tgg tgt cca gag gag cag ctg 456 

Arg Trp Lys Trp Ala Gin Val Thr Phe Trp Cys Pro Glu Glu Gin Leu 
100 105 110 

tgt cac ttg tgg ctg cag acc ctg egg gag atg ctg gag aag ctg acg 504 

Cys His Leu Trp Leu Gin Thr Leu Arg Glu Met Leu Glu Lys Leu Thr 
115 120 125 



tec aga cca aag cat tta 
Ser Arg Pro Lys His Leu 
130 

gga caa ggc aag egg ata 
Gly Gin Gly Lys Arg lie 
145 

tta gec tec ate acc act 
Leu Ala Ser He Thr Thr 
160 165 



ctg gta ttt ate aac ccg 
Leu Val Phe He Asn Pro 
135 

tat gaa aga aaa gtg gca 
Tyr Glu Arg Lys Val Ala 
150 155 

gac ate ate gtt act gaa 
Asp He He Val Thr Glu 
170 



ttt gga gga aaa 552 
Phe Gly Gly Lys 
140 

cca ctg ttc acc 600 
Pro Leu Phe Thr 

cat get aat cag 648 
His Ala Asn Gin 
175 



gee aag gag act ctg tat gag att aac ata gac aaa tac gac ggc ate 696 
Ala Lys Glu Thr Leu Tyr Glu He Asn He Asp Lys Tyr Asp Gly lie 
180 185 190 

gtc tgt gtc ggc gga gat ggt atg ttc age gag gtg ctg cac ggt ctg 744 
Val Cys Val Gly Gly Asp Gly Met Phe Ser Glu Val Leu His Gly Leu 
195 200 205 

att ggg agg acg cag agg age gee ggg gtc gac cag aac cac ccc egg 792 
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He Gly Arg Thr Gin Arg Ser Ala Gly Val Asp Gin Asn His Pro Arg 
210 215 220 



get gtg ctg gtc ccc agt age etc egg att gga ate att ccc gca ggt 840 
Ala Val Leu Val Pro Ser Ser Leu Arg He Gly He He Pro Ala Gly 
225 230 235 



cca acg gac tgc gtg tgt tac tec acc 
Pro Thr Asp Cys Val Cys Tyr Ser Thr 
240 245 

acc teg gcg ctg cat ate gtt gtt ggg 
Thr Ser Ala Leu His He Val Val Gly 
260 

tec tea gtc cac cac aac age aca etc 
Ser Ser Val His His Asn Ser Thr Leu 
275 280 



gtg ggc acc age gac gca gaa 888 
Val Gly Thr Ser Asp Ala Glu 
250 255 

gac teg ctg gee atg gat gtg 936 
Asp Ser Leu Ala Met Asp Val 
265 270 

ctt cgc tac tec gtg tec ctg 984 
Leu Arg Tyr Ser Val Ser Leu 
285 ■ 



ctg ggc tac ggc ttc tac 
Leu Gly Tyr Gly Phe Tyr 
290 

egg tgg ttg ggt ctt gec 
Arg Trp Leu Gly Leu Ala 
305 

etc tec cac cac tgc tat 
Leu Ser His His Cys Tyr 



ggg gac ate ate aag gac 
Gly Asp He He Lys Asp 
295 

aga tac gac ttt tea ggt 
Arg Tyr Asp Phe Ser Gly 
310 315 

gaa ggg aca gtg tec ttc 
Glu Gly Thr Val Ser Phe 



agt gag aag aaa 1032 

Ser Glu Lys Lys 

300 

tta aag acc ttc 1080 
Leu Lys Thr Phe 

etc cct gca caa 1128 
Leu Pro Ala Gin 
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320 325 330 335 

cac acg gtg gga tct cca agg gat agg aag ccc tgc egg gca gga tgc 1176 
His Thr Val Gly Ser Pro Arg Asp Arg Lys Pro Cys Arg Ala Gly Cys 
340 345 350 



ttt gtt tgc agg caa age aag cag cag ctg gag gag gag cag aag aaa 1224 

Phe Val Cys Arg Gin Ser Lys Gin Gin Leu Glu Glu Glu Gin Lys Lys 
355 360 365 

gca ctg tat ggt ttg gaa get gcg gag gac gtg gag gag tgg caa gtc 1272 

Ala Leu Tyr Gly Leu Glu Ala Ala Glu Asp Val Glu Glu Trp Gin Val 
370 375 380 

gtc tgt ggg aag ttt ctg gee ate aat gec aca aac atg tec tgt get 1320 
Val Cys Gly Lys Phe Leu Ala He Asn Ala Thr Asn Met Ser Cys Ala 
385 390 395 



tgt cgc egg age ccc agg ggc etc tec 
Cys Arg Arg Ser Pro Arg Gly Leu Ser 
400 405 

ggg tct tct gac etc ate etc ate egg 
Gly Ser Ser Asp Leu Tie Leu He Arg 
420 

ctg aga ttt etc ate agg cac ace aac 
Leu Arg Phe Leu He Arg His Thr Asn 
435 440 



ccg get gee cac ttg gga gac 1368 
Pro Ala Ala His Leu Gly Asp 
410 415 

aaa tgc tec aag ttc aat ttt 1416 
Lys Cys Ser Lys Phe Asn Phe 
425 430 

cag cag gac cag ttt gac ttc 1464 
Gin Gin Asp Gin Phe Asp Phe 
445 
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act ttt gtt gua gtt tat cgc gtc aag aaa ttc cag ttt acg teg aag 1512 
Thr Phe Val Glu Val Tyr Arg Val Lys Lys Phe Gin Phe Thr Ser Lys 
450 455 460 

cac atg gag gat gag gac age gac etc aag gag ggg ggg aag aag cgc 1560 
His Met Glu Asp Glu Asp Ser Asp Leu Lys Glu Gly Gly Lys Lys Arg 
465 470 475 

ttt ggg cac att tgc age age cac ccc tec tgc tgc tgc ace gtc tec 1608 
Phe Gly His He Cys Ser Ser His Pro Ser Cys Cys Cys Thr Val Ser 
480 485 490 495 

aac age tec tgg aac tgc gat ggg gag gtc ctg cac age cct gee ate 1656 
Asn Ser Ser Trp Asn Cys Asp Gly Glu Val Leu His Ser Pro Ala He 
500 505 510 

gag gtc aga gtc cac tgc cag ctg gtt cga etc ttt gca cga gga att 1704 
Glu Val Arg Val His Cys Gin Leu Val Arg Leu Phe Ala Arg Gly He 
515 520 525' 

gaa gag aat ccg aag cca gac tea cac age tgagaagccg gcgtcctgct 1754 
Glu Glu Asn Pro Lys Pro Asp Ser His Ser 
530 535 

cacaaactgg gaaagtgtga aaactattta agataattat tacagaccaa ttatgttgat 1814 

atatacattt aaatgtagaa atttattttt gatagttaaa tcttgatttt agaagaaaac 1874 
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ccttttgtca acaattttgt gtacatattt ggcattttca gttctgtacg catctgcggg 1934 
ttgcagccca cgccgcttac tctcagcgga tgcagctgct cacttggggg cactggcctc 1994 
ttaggtttta acgatgtcaa cagtgtagtt tagaaaatgg cccgttagtg gctctattgc 2054 
aataatgtta gggacattat atgatttcca cgcaggtcac accatctggg cctgaggtag 2114 
cagtgggtca ctttgatcca ctttgcagga cttattctgt aacggtttgt ggccaagttt 2174 
tgggaagtgg ttgattatct ttgccttcat ttcaccttcc tcttcgttta cggttaggac 2234 
atcgctgctt gatccttaca atactgtgca actgcaatgc aacgtggccc tgcttcaggt 2294 
gatccgcggg aggggcctcc acgccagcgc cgggaaggct gctggggcct ccacacctgc 2354 
ctcatcacgg cggcgaggct acgacaatcc ggctgggagc atgaccttgg cgtctgttct 2414 
gggagcacag atgataagct ctggaagctg gcagtgtgta aagcactggc aagtttgtta 2474 
ctgttaaaat gtcaaatacc aatgctttat atcgacgcga agtgcttaac acagccgggc 2534 
ttgggggcag tcaggaggaa gctggccatc cgtggaggag gggccggtcc tggactcccg 2594 
caggactcct ctgatgcagg gcctgaagtc tgtacacgtg gtccaaattt gtccttgtct 2654 
tttcttcaca ctgagttctc tatatttatt gaacatcttg tccttttaag ccagagtagt 2714 
gtaaactgcg tctcggatgt ctgtcttttg tgtcgaagcc acgatggatc gctggtttcc 2774 
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tctgcagcgc aagggctccg gcgaccagag gattcttccc ggaaaggcat tcctgccgcg 2834 



ctccccgggg cacccctcaa ttgtgtacta cgtccttgtt tagtgtgtat ccgtgcccac 2894 



gtagatgatg tctgtaacgt agttttgttt gaaatatgag aatatgcggc ttaaactttg 2954 



atctgtaagg agcggggccg tggccgtttg gagcacgctg tagacaccgt tcctcatgct 3014 



gccgggtggg ttttgcagaa gctcccttag tgatttcatg tttaacaggc agcatccatt 3074 



ttcagaattt cctggcattg atttatattt tgaagcatac aggaaacttc tcgtttcctc 3134 



gtttagcccc acccagatca ggtgaaaggg cagctttaat ggtggttttt atggaccaca 3194 



ttatcagaga gcactgtgca agccaaatgg ttcaataatg aatgaaaatt ctgggtgtaa 3254 



agagtaaata tgccctggct ctttctacca atgtttgctc ctggttggaa agaaaccaaa 3314 



gatttaagac gggctgctct tccagactgg ctgtgcctgc ctgtgcccag caacctntgc 3374 



agccggcagt gtgcctggtg tcacgccagg aggctgtggc tgctgtgggc cctctggaat 3434 



tgtgctcctc acaaagtttc cccaaaaggt tcttctaagc ctttattgtc cctggtaaat 3494 



gtttcccggc tgggcgcggt ggctcacgcc tgtaatccca gcactttggg aggccgaggc 3554 



gggtggatca cctaaggtca ggagtttgag atcagcctgc ccaacatggt gaaacctcgt 3614 
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ctctactaaa aatacacaac ttagccagtc ttgttggcgc acgcctgtaa tctcagctac 3674 
tagggatgct gaggcaggag aatcgcttga acccaagaaa gaggtggagg ttgcggtgag 3734 
ccaagattgc gccactgcac tccagcctgg gcaacagagg gagactccat cgccccccct 3794 
caacaacaaa aaaagtttcc catacactgg cctgccccaa aacccactaa caattttagc 3854 
aaaacagtcc agccaaagag gaagcatttc atgttcaata agaaacccag ccattccgca 3914 
tggctggttc ctgagtggct ctggtgatac tctccagcca cctgctgaca ttcagaatct 3974 
cagacctcgg ggactgctgt tgcggtaccg tgtgtctgac acctgccagc agccctttgc 4034 
tatctgcgcg caggatgggg gtgactgccc agacattccc gctagatagg ctctgatttc 4094 
cggggcagcc tttcagatgc ggcagacata caacacctgt actttagagt tttaagggaa 4154 
aaaaaaatca gaagtgctgg ttagatagta aaaacttagg ataacttaga aaggctagtt 4214 
ttagcttcct ttgtggctcc ctggtgcaaa acaattagca gttatgcaat ggacctgatt 4274 
ctagtttatt ctaattaaga agtgaggccg ggtttgactt cgttcctgaa tacaatcttg 4334 
agtaactggg aaagtctgag tgaaaggatg gcctcattct ctttctaatc ttgctggttt 4394 
caagattaga aaatggcatt atttgatctg aaatgtttga gaagacacga ataaagctcg 4454 
tgccgaatt 4463 



WO 01/96575 PCT/JP01/04889 

10/14 



<210> 2 
<211> 537 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Gly Ala Thr Gly Ala Ala Glu Pro Leu Gin Ser Val Leu Trp Val 
15 10 15 

Lys Gin Gin Arg Cys Ala Val Ser Leu Glu Pro Ala Arg Ala Leu Leu 
20 25 30 

Arg Trp Trp Arg Ser Pro Gly Pro Gly Ala Gly Ala Pro Gly Ala Asp 
35 40 45 

Ala Cys Ser Val Pro Val Ser Glu He He Ala Val Glu Glu Thr Asp 
50 55 60 

Val His Gly Lys His Gin Gly Ser Gly Lys Trp Gin Lys Met Glu Lys 
65 70 75 80 

Pro Tyr Ala Phe Thr Val His Cys Val Lys Arg Ala Arg Arg His Arg 
85 90 95 

Trp Lys Trp Ala Gin Val Thr Phe Trp Cys Pro Glu Glu Gin Leu Cys 
100 105 110 
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His Leu Trp Leu Gin Thr Leu Arg Glu Met Leu Glu Lys Leu Thr Ser 

115 120 125 

Arg Pro Lys His Leu Leu Val Phe He Asn Pro Phe Gly Gly Lys Gly 
130 135 140 



Gin Gly Lys Arg He Tyr Glu Arg Lys Val Ala Pro Leu Phe Thr Leu 
145 150 155 160 

Ala Ser He Thr Thr Asp He He Val Thr Glu His Ala Asn Gin Ala 
165 170 175 

Lys Glu Thr Leu Tyr Glu He Asn He Asp Lys Tyr Asp Gly He Val 
180 185 190 

Cys Val Gly Gly Asp Gly Met Phe Ser Glu Val Leu His Gly Leu He 
195 200 205 

Gly Arg Thr Gin Arg Ser Ala Gly Val' Asp Gin Asn His Pro Arg Ala 
210 215 220 

Val Leu Val Pro Ser Ser Leu Arg He Gly He He Pro Ala Gly Pro 
225 230 235 240 

Thr Asp Cys Val Cys Tyr Ser Thr Val Gly Thr Ser Asp Ala Glu Thr 
245 250 ' 255 

Ser Ala Leu His He Val Val Gly Asp Ser Leu Ala Met Asp Val Ser 
260 265 270 
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Ser Val His His Asn Ser Thr Leu Leu Arg Tyr Ser Val Ser Leu Leu 
275 280 285 

Gly Tyr Gly Phe Tyr Gly Asp He He Lys Asp Ser Glu Lys Lys Arg 
290 295 300 

Trp Leu Gly Leu Ala Arg Tyr Asp Phe Ser Gly Leu Lys Thr Phe Leu 
305 310 315 320 

Ser His His Cys Tyr Glu Gly Thr Val Ser Phe Leu Pro Ala Gin His 
325 330 335 

Thr Val Gly Ser Pro Arg Asp Arg Lys Pro Cys Arg Ala Gly Cys Phe 
340 345 . 350 

Val Cys Arg Gin Ser Lys Gin Gin Leu Glu Glu Glu Gin Lys Lys Ala 
355 360 365 

Leu Tyr Gly Leu Glu Ala Ala Glu Asp Val Glu Glu Trp Gin Val Val 
370 375 380 

Cys Gly Lys Phe Leu Ala He Asn Ala Thr Asn Met Ser Cys Ala Cys 
385 390 395 400 

Arg Arg Ser Pro Arg Gly Leu Ser Pro Ala Ala His Leu Gly Asp Gly 
405 410 415 

Ser Ser Asp Leu lie Leu He Arg Lys Cys Ser Lys Phe Asn Phe Leu 
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420 425 430 

Arg Phe Leu He Arg His Thr Asn Gin Gin Asp Gin Phe Asp Phe Thr 
435 440 445 

Phe Val Glu Val Tyr Arg Val Lys Lys Phe Gin Phe Thr Ser Lys His 
450 455 460 

Met Glu Asp Glu Asp Ser Asp Leu Lys Glu Gly Gly Lys Lys Arg Phe 
465 470 475 480 

Gly His He Cys Ser Ser His Pro Ser Cys Cys Cys Thr Val Ser Asn 
485 490 495 

Ser Ser Trp Asn Cys Asp Gly Glu Val Leu His Ser Pro Ala He Glu 
500 505 510 

Val Arg Val His Cys. Gin Leu Val Arg Leu Phe Ala Arg Gly He Glu 
515 520 525 

Glu Asn Pro Lys Pro Asp Ser His Ser 
530 535 

<210> 3 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: PCR primer to 
amplify a fragment of cDNA encoding human ceramide 
kinase 

<400> 3 

tcaccactga catcatcgtt actgaacatg eta 33 

<210> 4 
<211> 35 
• <212> DNA 
<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: PCR primer to 
amplify a^fragment of cDNA encoding human ceramide 
kinase 

<400> 4 

caacgatatg cagcgccgag gtttctgcgt cgctg 35 
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